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1 
This invention relates fo process control. In 
one of ifs more specific aspects if relates fo the 
control of a second liquid phase in processing, 
wherein the second llquid phase may or may hot 
be desired. 
I have devised an apparatus which operates 
fo indicate and/or remove a second licluid phase 
which fioats upon a heavier liquid phase, the 
second and lighter llquid phase may or may not 
be desired. 
For example, in the extractive distillation of 
butylene containing stocks with furfural wherein 
the butylenes are extracted by or dissolved in the 
furfural, this mixture settles fo the bottom of 
the extraction vessel as a heavy liquid phase. 
The remaining hydrocarbons which boil ai about 
the same temperature as the butylenes are in- 
tended fo distill overhead as vapors from this 
extraction column. Conditions exist ai tlmes 
wherein all of these remaining hydrocarbons are 
hot distilled overhead and are hot dissolved in 
the furfural, but collect and fioat as a separate 
liquid layer upon the surface of the furfural or 
furfural-butylene mixture. When such a con- 
dition exists, the operation is far from that 
sired. I have devlsed an apparatus for indicat- 
ing and/or removing such a second llcluid phase 
once if is formed and fioats upon the heavier 
liCluid phase. 
One object of my invention is fo provide a 
method for process control. Another object of 
my invention is fo provide a method for control 
of two licluid phases in a process vessel. Still 
another object of my invention is fo provide a 
method for the control of an undesired second 
li.quid phase in a process vessel. Still other 
jects and advantages will be appreciated by those 
skilled in the art upon reading the following dis- 
closure and drawing, which respectively describes 
and illustrates the apparatus of my invention. 
In the drawing, 
lgure 1 shows partly in elevation and partly 
in section one application of my invention. 
Figure , shows a preferred embodiment of one 
portion of my apparatus» partly in section. 
Figure 3 shows one embodiment of the indi« 
cator and control panel. 
Figure 4 shows a second embodiment of my 
indicator and control panel. 
Referring now fo the drawing and specifically 
fo Figure 1, reference numeral ,, refers fo a 
column or other vessel containing the liquid 
phases fo be controlled. Tri the bottom of the 
vessel is a heavier liquid phase ,2 and ïïoating 
upon that heavier licluid is a lighter licluid phase 
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13. The heavier liCluid 12, sometimes termed the 
kettle or reboiler product in fractionators, may 
be withdrawn through a pipe ,4 controlled by a 
valve '8 fo such disposal as desired. Yalve ,8 
5 is a motor valve operated by a motor '8. The 
motor, 8 in turn is operated by air. from a source 
hot shown, coming through line 38» through a 
pilot valve ,7, through line 34 fo the motor ,8. 
Motor '8 then operates the valve ,8 through a 
10 valve stem linkage 37. The pilot valve ,7 is 
operated by air pressure from line 3' and coming 
originally from an air supply, not shown, through 
line 28 and control unit 22. Control unit 22 
also controls air from line 28 fo pipe 28» which 
15 air in turn operates a pilot valve 27. This pilot 
valve 27 controls air, originating ai a source not 
shown, and passing through a line 32 fo a pipe 
33 for operating a motor 28. This motor 28. by 
way of a linkage 38, operates a motor valve 29 
20 for controlling fiuid fiowing in line 30. 
vVithin the vessel ,, is a fioat, 8 adapted fo be 
responsive fo the height of the surface of the 
heavier liquid phase ,2. Tri case a lighter liquid 
phase is also present, this fioat ,8 is intended 
25 fo remain suspended ai the interface between the 
two liquid phases. The fioat ,1 is cormected by 
an arm 33 fo a tube 28, which in turn extends 
through the wall of the vessel ,, and terminates 
within the indicator control panel box 22. The 
30 fioat 19 is intended to fioat upon the surface of 
the lighter liquid phase 13 in case the lighter 
liquid phase is present. This fioat 19 is con- 
nected by an arm 39 fo a shaft 21 which also 
extends through the wall of the vessel II and 
35 terminates in the indicator control panel box 22. 
As shown in Figure 1, the shaft 21 passes through 
the center of the hollow tube 20 and accordingly 
the shaft 21 and tube 20 pass through a common 
opening in the wall of the vessel II. In this 
40 mariner only one opening in the wall of vessel I I 
need be provided for accommodating my control 
apparatus. 
In the bottom of vessel II and within the 
heavy liquid phase may be a heating coil 23 for 
45 reboiling purposes, if desired, or an external re- 
boiler may be used. 
In the upper section of the vessel I I is an inlet 
pipe 24 for admitting hydrocarbon or other feed 
stocks into the vessel II. In a still higher sec- 
50 tion of .the vessel I I is an inlet pipe 24A through 
which may be admitted a heavier liquld which 
ultimately accumulates as the lower liquid phase 
12. From the top of the column. I I is a pipe 40 
through which distillation vapors may pass fo 
55 further procèssing, as desired.. 
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Figure 2 shows a detailed section of the tube 
and shaft portions of the apparatus which extend 
through the wall of the vessel ! l. Fioats I{i and 
19 are the same floats as shown in Figure 1, 
while tube 2{i and shaft 21 are likewise the same 
membm-s shown in Figure 1. Into an opening 
in the sidewall of vessel Il is fltted a sleeve 44 
which may be attached fo the wall by a weld 
or this attachment may be by any other method 
as desired. Within the sleeve 44 is placed a 10 
bearing 47, thon within this bearing 41 is placed.. 
the tube 20. Within the tube 2{i is placed n- 
other bearing 41A and within this latter bearing 
is placed the shaft 2 ]. These bearings, of course, 
fit tightly to the sleeve 44, the tube 20 and the .15 
shaft 21 in the usual manner, and are adapted fo 
permit easy rotation of the shaft 21 and the 
tube 20. In order to prevent leakage of the 
contents of the vessel Il, packings 45 may. be 
provided and inserted as illustrated. The tyPe 20 
of.-.this, paqking or its metho of installation ,is 
im_ateri_a!,.to my apparatus and may be any 
ty, pe.f0fpaçking or ,packing gland which would 
be suitable for-use with the apparatus as herein 
de, scribed. Tp-tlïe outer end of the sleeve 44 is 25 
attached a plt or panel 41 which in one embodi- 
ment may be substantially square or rectangular 
in form.. This plat, e 4.1 is rigidly attached fo the 
sleeve 4-by any method such as welding. To 
the 0uter,-end, of. the hollow tube 20 extends 
throug h a n ope, ning in the plate 41 and is at- 
tached :an annular, plate 42. Thîs plate 42 is 
inteded to rotate as tube 2{i rotates, rotation 
being.caused-by the rising or falling of the heavy. 
float. 18. 
T0,the outm:ee.:end 48.of shaf; 21 is attached a 
ci,rcular ..plate 43: This plate is intended to ïo- 
tare_as shaft 2!rotates; and this rotation in turn 
is caused ,by the rising or falling of the light 
fioat 19. 
Figur, e 3 is-a detail sketch of a preferred em- 
bodiment of the indicating nd control apparatus 
whichis mounted on the panel plate 41. To the. 
end. 45.,(of the shaft 21) îs rigidly attached an 
am 51. This arm 51: extends downward some 45. 
distance ,and terminates in a pointer whichis in- 
tended.to =Point fo numerals on a scale 54. 
T0:the outrer end of the, tube 2, as mentioned 
hereinbefore, is attached the annular plate 42 and 
totïisannula_r/plate 42 is _attached a member 52. 50 
This member 52 accordingly rotates around the 
center-of the shaft 21 but in accordance With 
the movements of. the hollow tube 2 {i. The loWer 
endof this member 52 terminates as a pointer 
f0. incingpïus or minus values on the scale 55 
{i-, S.ca_le. 55 .is attached directly fo the pnel 
plat._e 4 I.,. To- the membeï 52. is rigidly attached 
a-cor.tro!ler mechanism '{i whîch may consist of 
a Ttube-orifice-baflle assembly. One arm of the 
T. reciv_es :air from a source, not shown, and the 60 
a!rï_ases.through an orifice 63, and through a 
second orifice {i{i, pressure being communicated 
though.the leg of the T {il to.the motor of a 
valv fo be controllëd. The lower portion of the- 
arm 51 has a threaded opening for accommoda- 65 
tion of a bolt 5{i, one end of. which terminates 
agaîns_t a..baflle or controller flapper 5. This 
baf[le: 5 rota, tes around,a pivot point 58 and is 
heldagsînst the end-of the bolt 56 by a tension 
spring {i9. The Spring {i9 îs, of course, attached 70 
to:theJbase member 52. To the upper end of 
thia base-member is attached: a linkage aï 
by means.of, a pivot 53.: Th other end of. the 
aïm {i{i. is attached by a pivot 6 fo another link- 
age arm {i. The öpposité-end.of this arm {i]is 75, 
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pivoted at {i8 fo the panel plate 41, as shown. 
This arm {i is provided with a threaded open- 
ing for accommodation of a bolt or screw mem- 
ber ', one end of which has a boit head for ad- 
justment purposes and the other end terminates 
adjacent a baffie member 1{}. This baflle mem- 
ber ] is pivoted af ] I fo the panel plate 4 . One 
end of the baflle member  is held tightly against 
the end of the screw 69 by a tension spring 
The other end of the baflle ]0 is positioned in op- 
erating relation fo an orifice 5 which is a part 
of a T member ], similar fo the T member 
This T member $ is composed of a tube leading 
from an air supply, the orifice 1{i, the orifice 
and.the tube 14. This latter tube leads to and 
communicates pressure fo the motor of the motor 
valve fo be controlled. The T member 13 is at- 
tachédto the panel plate by attachment 11. 
The controller mechanisms 62 and 13 are shown 
herein as ï-tube-orifice-baflle assemblies, but are 
n0t so, limited s_ince any suitable conventional 
controller mechanism may be used. 
Figure  is somewhat simflar fo FoEgure 3 bu 
sho_ws-another  emb0diment of the control end 
indicating portion of my apparatus. This em- 
bodiment contains the same base plate 41 as in 
FigBre 3. To this base plate is attached the room- 
ber52,, the linkage 5, 61, and the baffie apparatus 
consisting of the baffie member 1 and the T more- 
ber ]$ and associated parts. The member 52, as 
in.Figure 3, is attached to the annular ring 
and is accentuated by the rising and falling of 
the heavy float 18. This member 52 is Pr0vided. 
with a nozzle .membeï {i2, the baffie member 
and associated parts and with a scale 81. The 
membeï 52 terminates af point {i .as an indicator 
along scale 55. One end oï the arm 92 is at- 
tached at a pivot l to one end of the light liquid 
fioat shaft and at the other end through pivot 
85-to an arm84.. Arm 84 has a slot 85 for ac- 
commodation oï the guide pin 8{i. Below the 
guide pin 8, the arm 84 terminates as a pointer 
pointing to the Sca!e 8-on the member 5. Above 
the guide pin 8fi,the arm 84 extends upward a 
distance suflicient to accommodate a bolt or 
screw 5{i; one end of which terminates against the 
baffle  membeï 
The air-supply ends of the-T-tube {i2 and the 
T-tube 13 should preferably be connected by-a 
flexible tube fo another pipe not shown,, or di- 
rectly to a source oï air. These flexible connec- 
tions are .necessary on account of the movement 
of the member-parts of rïy apparatus. n like 
manner tube :6 :should be connected with..a sec- 
tion .of.flexi1l¢ tubing or communication of pres- 
sure to_the :motor, of the motor valve fo be con- 
trolled,-,and also tube 14 should be comoEected by 
a section of flexible tubing ïor a similar reason. 
Ir .the .operation of, this apparatus it is in- 
tended tlat as the heavy float 18 .rises above a 
predetermined level the heavy lîquid material in 
the bçtom of the vessel Il wilI .be witldrawn 
through pipe. 14.:äS controiled by valve 15 until 
the leveI of this .liquid reaches, the predetermined 
value. This operation may be .explained as 
lows, bïiefly; by.ïeference to Figure 1, float 
rises (also see Figure 2) .to.0peráte the control 
box 22 vhich in turn controls air pressure in line 
31 and operates pilot valve 11 which in turn.per- 
mits passage of.air from pipe, 5 thr0ugh pipe 34 
to,the motoï:l{i.. This mtor 16then opens Valve 
15 which operation permits passage of the heavy 
phase_.12 through line 14 to such disposal as:de- 
sîred: When the level of the heavy liquid phase 
12 decreases : fo a certain position, the. fla.t 
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thèn droDs to reverse this operation and valve 
l§ closes. 
In detafl; this oPeration with control panels 
of Figures 3 and 4 is as follows: When heavy fluid 
[8 rises the:tube 2{} rotates clockwise, as does base 
member 52« Upon this rotation of base member 
52,:linkage arm 55 moves toward the right ai does 
the upper end ofarm 57. This movement of arm 
57 around its pivot 58 as the center moves screw 
5{} toward the right and this movement moves 
baflle 7{} around pivot point 7 [ so that air flowing 
through bleed nozzle .75 is closed off or partly 
closed off. The closing off ofthe air flowing from 
bleed nozzle 75 raises the pressure of the air in 
tube 74 and since tube 74 connects with tube 3 , 
.this increase in air pressure is communicated to 
the top of the pilot valve 7. This increase in 
pressure opens the pilot valve [7 to permit flow 
of air from pipe 3§ through pipe 34 to the motor 
[5 and motor [5 accordingly opens the motor 
valve 5. When motor valve 5 opens, then the 
lower liquid phase [5 passes out through pipe [4. 
As the level of the heavy liquid [ 2 drops, the heavy 
float [8 drops aiso and the dropping of float 8 
rotates the tube 2{} anti-clockwise, which rotation 
reverses the movement ofthe linkage arms 55 and 
57 to. move the baflïe 7{} far£her away from the 
bleed nozzle 75. Thus, the opening of nozzle 75 
permits-air to flow therethrough and causes a 
decrease of pressure in the tube 74. And as men- 
tionedabove, since tube 74 is connected with tube 
3 [, pressure in 3[ decreases fo permit closing of 
the pilot valve [7 and accordingly this shuts off 
the air from pipe 35 to pipe 34. Decrease of pres- 
sure- in pipe 34 then permits motor [5 to close 
the motor valve [5. 
When some lighter liquid 3 accumulates upon 
tlïe surface of the heavier liquid 2, float [8 still 
rides upon the surface of the heavier liquid [2 
while the lighter float [{} rises with the surface 
of the lighter liquid. 
Briefly, according fo the embodiment of Figure 
3; as the light liquid phase [ 3 increases in volume 
in the vessel [ [, the light float  {} rises and rotates 
the shaft 2 [ in a clockwise direction. This clock- 
wise rotation of shaft 2 [ rotates the arm 5 [ in a 
clockwise direction around point 48 fo move screw 
55 toward the left and close the bleed nozzle 55. 
Air pressure in the tube 8[ increases and this 
pressure increase is communicated to tube 25 
(Figure 1) to operate pilot valve 27 and motor 
28 and flnally fo open the motor valve 2{}. When 
the liquid level of the lighter phase [3 drops the 
lighter float [{} drops fo reverse the operational 
steps and accordingly the motor 2{} is closed. 
In more detafl, as float [ {} rises, and still accord- 
ing fo the embodiment of apparatus of Figure 3, 
the end-48 of shaft 2 rotates in the clockwise 
direction. This rotation moves arm 5[ also in a 
clockwise rotation around point 48 as the center. 
The pointer on the lower end of arm 5  also moves 
toward the left.  This movement moves screw 55 
to force the baflïe 57 against the bleed nozzle 5{} 
which.0Peration causes the building up of air 
pressure in the tube 8[ and since ourlet tube 5[ 
is connected directly with tube 25 of Figure 1, this 
pressure is communicated through tube 25 to the 
pilot valve 27. Pilot valve 27 opens to adroit air 
from pipe 32 through pipe 33 to operate the motor 
28. M0tor 28 accordingly opens the motor valve 
2{} to permit flow of control fluid through pipe 3{}. 
This fluid in pipe 3{} may be steam, for example 
it mày be steam for furnishing reboiling heat in 
reb0iler-cofl 23in the base of the column [ [. The 
addition of heat to this reboiler wfll then raise 
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thetemperaCure.of the heavier liquid. [2 and in 
turn will cause the.lighter liquid [3 to boil away 
or vaporize. As the lighter liquid [3 disappears 
as vapor, of course, its liquid level will drop and 
5 as the level drops the float [ 9 drops also to reverse 
the control steps just mentioned. Reversing .of 
these control steps cause motor valve 29 to close, 
thereby Shutting off the steam in pipe 3{} from 
flowing to the reboiler coil 23.   
10 - Thus, in this operation it is seen that as the 
level of the heavier liquid [2 rises, the member 
52 rotates to operate through linkages 55 and 87, 
fo operate the motor valve [5, and this operation 
is independent of the height of the level of .the 
15 lighter liquid [3. This operation wfll be the same 
whether there is or is hot :any lighter liquid 
present. In like manner, when the lighter liquid 
[3 is present the float [9 operates through shaft 
2[ fo move arm 5[ to close the bleed n0zzle 5{} 
2O which, as mentioned, wfll promote removal of the 
light liquid [3. Ail this operation is independent 
of the position of the level of the heavier liquid. 
When the level of the heavier liquid drops, the 
level of the lighter liquid also drops but the volume 
25 of the lighter liquid remains the saine. When the 
heavier liquid level drops, the float 8 and the 
float [9 both drop exactly the saine amount and 
the member 52 and the arm 5 both rotate in a 
counterclockwise direction and the position of the 
30 baflïe 57 with respect fo the bleed nozzle 5{} is hot 
altered in any manner. And in like manner, when 
the level of the heavier liquid rises both floats [8 
and [9 fise in equal amount-and cause rotation 
of the member 52 and arm 5[ in a clockwise di- 
35 rection and accordingly the baflle member 57 is 
hot moved with respect to the end of the bleed 
nozzle 5{}. The only control which operates when 
these latter conditions exist is the baflïe member 
7{} with respect fo the bleed nozzle 75 and this 
40 operation, of Course, as mentioned belote, controls 
the level of the heavier liquid. 
When the lighter liquid [9 increases in volume, 
the float [9 rises without imparting any move 
ment whatever to the heavier float [8 and the 
45 rising of float [9 causes movement of the arm 
5[ and thereby movement of the baffie 57 with 
respect to the bleed nozzle 55 without in any 
manner causing movement of member 52, link- 
ages 55 and 57 and baflle 7 with respect .to 
} bleed nozzle 75. 
Thus, it will be ieen that the volume of heavier 
liquid in the bottom of column [ may be con- 
trolled quite independent of the lighter liquid 
riding on its surface and in like manner the 
55 volume of the lighter liquid [3 can be conrolled 
without in any manner affecting the volume of 
the heavier liquid under it. 
Referring to the apparatus of Figure 4 for an 
embodiment based upon the relative positions 
0 of the shaft 2[ and the tube 2{} in._ the sidewall 
of the vessel [ [, in which case the tube 2{} :need 
not be a tube but may be a shaft exactly llke 
shaft 2[. In fact, I prefer that this member 
be a shaft because it is smaller in diameter, is 
 more easily packed, and the operation of the 
float is less affected by friction. Thus for the 
embodiment of Figure 4 there will need be two 
openings or one large opening in the wall of 
vessel [ [ large enough to pass the two shafts and 
?0 the two floats. Both Shafts may terminate in 
çoints simflar fo point 48 of Figure 3 nd this 
point is also sh0wn in Figure 4. Reference nu- 
meral 48A of Figure 4 refers to the end of the 
shaft upon which is mounted the heavier fl0at 
7 while point 8 [ refers to the end of the shaft upon 



.which îs- mounted :.the:igtiero.at 
§ :thon .is..ved. é 
mo¢ment of an'.arm::8:,hh 
by.an,'am 82:.thr.ouh:the 
 2  rotated by -the  ft .ermin  t  oit 
exactly the:a-me as:.he.:operationshownA-:he 
apparatus of gur.e 3..-..the !ev¢l fwhe 
ghter liquioE rises £he :arm--2:rotkçs 
-wise ,oerection .a.nd ths.:r.oation.oEn 
screw . .war.d-e 
will .cae .increse.:çf 
ad the.eEect ofthisAncreaSe 
f :wfll :d;op and ,ths .wl c.uç ÇçeBt Df 
the rm:.82:in a coerçlockwse 
mov.emÇnt: will  moe  the :.e 
-c.aue,:a ..decrease in:-pçesse. , t¢ , ad he 
explained. 
Ths, n s.uing up 
pparatsof gure 4,.çn She :surface 0f .the 
ha.vir liqui.d rises the _surfaçe of .the hter 
liquid ..res also,-and the. 0Y bae :to. qpçate 
is 8 .and this wilI çpeate tç,çuç¢ : zemoal .of 
.s.0m.e .0f he .herSer-liqui. 
float f moves, floa. .8 .l-not mee an.oy 
rms-,82 nd-8 iH moe to'perate ble.-ozzle 
. Thus the volume of the-ler 
be Çontrolted independen, of heotuma f. the 
heer quid in vesseL . 
.Te çperation of he ..her:o, at-9 hs,:been 
eplaed for contro!p .sam in. lin $8 ,.and 
frishig reboilng-eat £o ,the r¢boier ..îl . 
oat  may .c0ntrol. other opeonal seps 
relative to vessel f, as for example, furfural 
food. through line «, or hydrocarbon feed sck 
CèoEing butylene .nd o.ther, hydca.rns c0n 
taing four carbon-atoms per molecule.-th:o] 
the feed-line 24. since the.ffurl ,is heaver 
than the hydrocarbon fe, .the furfurl.»wii flow 
downward  the coin, dissolvig-ebtylene 
in preference  the,other drocarb0. 
paicular se e temperature of-. f ho .coln 
is tended to be such thát the unds01ve.d hFdzo- 
crbons ill d%still .and .rse upw, ad .,a.n ow 
in countercurrent-relan o.the furfual «and 
fiHY leave the toper t;0ugh, t  overhad 
pipe ... When he operation 
heavF liquid/consisg of -fnrf,al .ad old 
hydzocarbons, ma..buty!, ,wîl 
btm of the vessel and th0thm..hdoççbçns 
wiH e as vapes andleavè he 
pipe.8. Conditions. may occur her!...0f. he 
hydro6arbons to be pered 
and these may thon .a¢cumae ,on,.e_.sur-ace 
of the furfual as a separa.d 
sce these other hFdr0.carbons..are.,-less 
than butylene.in fu,ua]. Whn 
xists, corrective sps oUld.¢.ep. 
this Hghter. liquid.çha¢..Th 
 be removed bY adding reboi at-toph 
c0il 23 as mentioned bef0rÇ, oz the Hqd m@F e 
"dumped"  a mater simila to .te-rCmovl 
of the heavier liqd f'2. In-this ceç he mor 
 8 will opera te vae' .9 and, perit --flo  of 
e Hghter liqd f  thr0ugh the-lne'-8'-to.-eme 
desired disposaL Thon when-the flpa-f 9lndicates 
that all or substantiay,H of hç-Zh id { $s 
gone, the valve 2-w.H..ctose.  " 
Th light liqd phase may ,also be-eontrolled 

by: conrolti.ng: the. volume, of hydrocarb.on 
added to the vessel |! for processing, rIf..some 
:ligh liquid ..accnmulates. on .the uçfaceof .he 
-hea, vir. liquid, ,£his .. step _outd indicate 'hitoo 
' ranch .lee.d is. being -:passed «o he: ¢olumn.-d 
vIve  may: be insaLled, in fee..line 
: the ïoat_ |8. rises.the, val»;e 9. may» then_.-.c,/ose 
a portion  of, t-he «food to. he 
consa-nt heat.:input, :say. by. reboil_er: 
,volume. ,f ,:£he :tighter .liCluid 
,waporizing and the, va.laors. lSsi_ng, 
tove and.out,.the pipe 
._]n arther  ma»ner .he]Y0lne «f thé. lgr 
.liqu,'d :  may:be _c.qnr.o-llei :by ...con.trol,a he 
.teml.er:aure o  the hyd.o.arb.on: fed  enterBg 
thmugh f.e.ed pipe 24. - :t,n !this 
. float, 9-riseshe moor-alve 9.:maF b, 
topenmikp.assage of seam-o oher, he..ati:agent 
thrugh, pipe.-{}, t.o.:a: tleat.:exchange._rr'maered 
fee.d«ppe. 24.  Thus, ,¢hen: the  hydrocarb.omfecd 
entering .the t_ower : ! ! : h,ough pipe,,24 is hea£ed 
more. hy.d_rocarbm]s, wilL b. :sçflle.[ and)less 
mair as liquAd,..the,. ]egl ef.the lighher.,]lUidill 
hot increase,.or ._wflL ecrease until. Ets' 
:ates o :close ,off he heat..£o the:ïeed line. 
The .v.olume. of ..the lig, hter tiqid: 
.ther be-.controlled in ,a:mannersimilsr%o=.hat 
just. describe by:qontrol!ing_ he .vnl-mne..0ffuv 
rural, entering hrough,. line:2A, 
its £emperature, or. ther, ariables. 
In :seme cases .: in ,.which : 
tïays As..:required fo: make, .a.given selîara-tien,for 
.example 00: tays,, and:since:.it is:,not..erluarily 
 prac.tical. £o.construct a singe.vesel.: 10-tay 
-column, such a fractîonator..my-,be rale:«mwo 
or more units. The bottoms, from.the:otop..unit 
in this case .wfll be ,addedo the..top 
unit -.as .the lituid .reiïu, x :and-apors :fam he 
£ep.. of/this: bottm.nnib will he passed: "t 
bottom of the top-unit. Under«seme-codi£iens 
the kettle of the top unit my .be:.thepoint.:at 
whlch a-second .liq, uid-ptase.ma, y.aptearhile 
rehoil heat is of. coEurse.=cldèd.t5 ..teikele..eï  
thebo,tom section. Ir this casemF duel control 
apparatus may. be.,instaled,4.n:.£helower:poien 
of. he top sec£ion..white the -rboler, coil:.ma_ye 
placedin the=kettle e£_theler..seation. As,men.- 
tioned .heïein, my dual nontrol .appaatu,m.aY 
adapted fo. cortrol »eflux tothe»£op ,of.the tp 
section, or ,to contol-an, other-proces polnt-le 
sired. In Figure 1. ofi-the: drawi.ng a single,-a/sel 
fractionator .is.shown fo »p.urp_oses of- simlliity, 
 If, d.esied, £he..air -nozzle..assemb.l,6.f'g- 
ures :3 .and: 4. may,.he, placed,.n  the,. optositesMè. 
of the, .baf[le:..]_.so that movement, of: thëaust- 
able. =scraw : fcm: right, Go .le£tv'll 
nozzle, in tlace of.ctosing :the.:,nozzle, as-.shoen. 
Such:.hafiïes=ae: usnslly.,, made..f.spring steel.-so 
tha if: they £ouch Ol'.exerg.pvessu-r-ê--aga'.msh.e 
mfice:6, the bafl]e..-will-bend,adwilt-not:dam- 
0 age £he «or.ifice=cr any,other:prt.e-f 
The.same-holds ïor-thebaiïïe-ssemblr-.} 
ures-3.and -4 i,n.« that he -air: nztW- - m.y .be 
placed on» the,opósite sideef-hebaffie,.{}. 
5 :In. cases..in whih th e embodimeç pf:. Iigm, é,4. 
is.used, that -is,- the woefloat shaï are-sêtrted 
semblie :mayq0e -repl.açed,..by£orqu_e: tbe..ase 
blies,whihae.knovn 
7o " lV£q method of centoLeft-his twoAoháse-c¢ïn. 
a-.sçend -an.d--undesiçe.d-li_.quid. - lhas.e - of--iowçr. 
specifi c .gravit_y- ma:y. accuïït.uta.t-e: 
ace of- a. liqid.phase, of :h.i.ghe-spe.ciû c gr.a$y 
5 and it -is "6oï :timited"tb the ekmiëherëflï ïvèi: 
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While I bave shown air pressure mens for op- 
erating my c0ntrol system I d0 hOt 7¢ish t0 be 
-timited. thereby Since electrically oPerated 
paratus may also be used. Such electrically op- 
erated apparatus is known in the art. 
The apparstus may be constructed of conven- 
tional materials such as are available on the 
market. : If corrosive maerials are being proc- 
essed, of course, structural material should be se- 
!ëcted accordingly. 
If will be obvious ,fo those skilled in the art 
that many variations in my method of control 
and in the apparatus form may be made and yet 
remain within the intended spirit and scope of 
my invention. I do hot wish tobe limited by the 
example discussed but only by the appended 
claires. 
I-Iaving disclosed my invention, I claim: 
1. A dual liquid level responsive device for in- 
dicating the ievels of two liquid phases wherein 
0n.e. liquid is of low specific gravity and floats 
upon the surface of the second liquid of high spe- 
cific gravity, comprising in combination a first 
fioat for fioating on the surface of said low spe- 
cflïc gravity liquid, a second float for fioating on 
the surface of said high specific gravity liquid, a 
first arm and shaft for converting vertical more- 
ments of said first float .fo rotary movements, a 
second arm and shaft for converting vertical 
movements of said second fioat to rotary more- 
ments, a first indicator attached to said second 
shaft and disposed to rotate therewith, a second 
indicator attached to said first shaft and disposed 
to rotate therewith and to rotate relative to said 
first indicator, said first indicator being for indi- 
cating the level of said second liquid and said 
second indicator being for indicating the level of 
said first liquid with respect to the level of said 
second liquid. 
2. A dual liquid level responsive device for in- 
dicating and controlling the levels of two immis- 
cible liquids wherein one liquid is of low specific 
gravity and floats upon the surface of the second 
liquid of high specific gravity, comprising in com- 
bination a first fioat for fioating on the surface 
of said low gravity liquid, a second fioat for 
floating on the surface of said high specific grav- 
ity liquid, a first arm and shaft for converting 
vertical movements of said first fioat to rotary 
movements, a second arm and shaft for convert- 
ing vertical movements of said second fioat fo 
rotary movements, a first indicator and control 
member attached to said second shaft and dis- 
posed to operate therewith, a second indicator 
and control member attached fo said first shaft 
and disposed to operate therewith and to operate 
relative to said first indicator and control mem- 
ber, said first indicator and control member 
ing for indicating and controlling the level of 
said second liquid and said second indicator and 
control member being for indicating and con- 
trolling the level of said first liquid with respect 
to the level-of said second liquid. 
3. A dual li.quid level responsive device for con- 
trolling the levels of two lmmiscible liquids where- 
in one liquid is of low spechïc gravity and fioats 
upon the surface of the second liquid of high 
specific gravity, comprising in combination a first 
fioat for fioating on the surface of said low grav- 
ity liquid, a second fioat for fioating on the sur- 
face of said high specific gravity liquid, a ïrst 
arm and shaft for converting vertical movements 
of said first fioat to rotary movements, a second 
arm and shaft for converting vertical movements 
of said second float to rotary movements, a flrst 

10 
control member attached to said second shaft and 
disposed to operate therewith, a second control 
member attached to said first shaft and disposed 
to operate therewith and to operate relative to 
5 said.first control member, said.first control mem- 
ber leing for controlling the level of said second 
liquid and said second control member being for 
controlling .the level of said iïrst liquid with re- 
spect to the level of said second liquid. 
10 4. A dual liquid level responsive device for in- 
dicating the levels of two liq.uid phases wherein 
 one liquid is of low specific gravity and fioats 
upon the surface of the second liquid of high 
specific gravity, comprising in combination a first 
15 fioat for fioating on the surface of said low spe- 
chïc gravity liquid, a second fioat for fioating 
on the surface of said high specific gravity liquid, 
a first arm and shaft for converting vertical 
movements of said first fioat to rotary .more- 
20 ments, a second arm and shaft for Converting 
vertical movements of said second fioat to rotary 
movements, a first indicator member attached tò 
said second shaft and disposed to rotate there- 
with, a second indicator member attached to said 
25 first shaft and disposed to rotate therewith and 
to more relative to said frst indicator member, 
said first indicator member indicating the level 
of said second liquid and said second indicator 
member indicating the level of said flrst liquid 
30 with respect to the level of said second liquid. 
5. A dual liquid level responsive device for in- 
dicating and controlling the levels of two liquid 
phases wherein one liquid is of low specific grav- 
ity and fioats upon the surface of the second 
35 liquid of high specific gravity, comprising in com- 
bination a first float for fioating on the surface 
of said low specific gravity liquid, a second float 
for fioating on the surface of said high specific 
gravity liquid, a first arm and shaft for convert- 
40 ing vertical movements of said first float to 
tary movements, a second arm and shaft for con- 
verting vertical movements of said second oat 
to rotary movements, a first indicator member 
attached to said second shaft and disposed to 
45 rotate therewith, a second indicator member 
tached to said first shaft and disposed to rotate 
therewith and to more relative to said first indi- 
cator member, a first control member attached to 
said frst indicator member and disposed to oper- 
5o are therewith, said first indicator member indi- 
cating the level of said second liquid and said 
second indicator member indicating the level of 
said first liquid with respect to the level of said 
second liquid, a second control member attached 
55 to said second indicator member and to said first 
indicator member and disposed to operate there- 
with. 
6. A dual liquid level responsive device for indi- 
cating the levels of two liquid phases wherein 
6o one liquid is of low specific gravity and fioats 
upon the surface of the second liquid of high 
specific gravity, comprising in combination a first 
fioat for l%ating on the surface of said low spe- 
cific gravity liquid, a second fioat for fioating 
65 on the surface of said high specific gravity liq- 
uid, a îïrst arm and shaft for converting verti- 
cal movements of said first l%at to rotary move- 
ments, a second arm and shaft for converting 
vertical movements of said second l%at to rotary 
7O m5vements, a rst indicator member attached to 
said second shaft and disposed to rotate there- 
with, a second indicator member comprising a 
lever arm secured to 'said first shaft and dis- 
posed to rotate therewith and a link member piv- 
75 oted to said lever arm and having a lost motion 
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